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The following is a description of a needle 
and-suture assembly and methods of and 
means for making the same embodying our 
invention in the form and manner at present 
preferred by us; but it will be understood 
that various modifications and changes may 
be made without departing from the spirit 
of our invention and without exceeding the scope of Our claims. 
In an application for United States Let 

ters Patent No. 1,558,037, filed June 17, 1925, 
Serial No. 37,599, Harry D. Morton disclosed 
a surgical needle-and-suture assembly and 
methods of making the same, said invention 
comprising a needle having formed in its 
shank a recess in substantial axial alignment 
with said needle, in which recess a suture is 
adapted to be anchored. The present inven 
tion relates to specific methods of and means 
for attaching such a suture, which we have 
found may be effectually anchored by ex 
panding, when in a dry state and by the ac 
tion of heat, the portion thereof inserted in said recess. 

25 Our invention will best be understood by 
reference to the accompanying drawings, in 
which we have illustrated the preferred man 
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ner of carrying out our invention, and in 
which Fig. 1 shows, partly in elevation and 
partly in section, a needle having formed in 
its shank a substantially axial recess, which 
may be generally cylindrical in shape and 
which may have a constricted neck or open 
ing: Fig.2 shows in section an enlarged view 
of the shank end of said needle, with a ta 
pered end portion of a suture inserted there 
in: Fig. 3 shows in section the same view as 
that shown in Fig. 2, after the inserted por 
tion of the suture has been expanded by the 
action of heat, so that it conforms, more or 
less completely, to the shape of the recess 
whereby it becomes anchored therein; and 
Fig. 4 shows means for holding the needle 
and-suture assembly in position and for ap 
plying heat to the shank portion of the 
needle while so held, in order that the heat 
may be conducted to and expand the inserted end of the suture. 
Like reference characters indicate like parts throughout the drawings. 
Referring to the drawings: 1 is a needle, 

which may be of any desired body size and 
shape; 2 is a recess formed in the shank 
thereof in any suitable manner, such as by drilling-said recess initially being pref 
erably cylindrical or slightly tapering in 

shape and of such diameter, relative to the 
outside diameter of the shank, as to leave 
Only a thin surrounding wall; 3 is the neck 
or opening of the recess, after having been 
constricted, as by Swaging or spinning, to a 
diameter Smaller than the diameter of the 
body of the recess; and 4 is a catgut suture, 
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such as is commonly employed in surgery. 
In order to strengthen the needle at the 
juncture of the solid portion of the shank 
and the shell portion thereof formed by the 
wall of the recess, we preferably leave a fillet 
between the bottom of the recess and the wall 
thereof. In order to facilitate the inward SWaging or spinning of the upper portion 
of the recess wall, we may initially taper this 
wall from the bottom toward the top thereof. Referring to Fig. 4:5 represents a support 
for the needle, comprising an electrical con 
ductor (preferably made of copper), which 
support is electrically connected by line 6, 
through adjustable resistance 7, to one ter 
minal of secondary winding 8 of transformer 9, haying primary winding 10. The opposite 
terminal of Secondary winding 8 is connected 
by line 11 to Switch member 12 (formed of 
carbon or other suitable conducting mate 
rial), mounted upon insulator 13, attached to push-rod 14, vertically movable in bear 
ing 22, attached to which bearing is insulator 
23, carrying switch member 15, connected 
by line 16 to lever 17 (comprising an elec 
trical conductor and being preferably formed of copper), pivotally mounted upon 
fulcrum 18. The right-hand end of lever 
17 carries pin 19, loosely fitting in and elec 
trically insulated from the yoke portion, 20, 
of push-rod 14. Expansion spring 21 nor 
mally holds push-rod 14 against cam 24, 
whereby the left-hand end of said lever 17 
is maintained out of contact with needle 1. 
and whereby switch members 12 and 15 are 
separated, leaving the electric circuit open. 
The mode of operation of the device of 

Fig. 4 is as follows: The needle, with the 
suture end inserted, is manually held in posi 
tion on support 5, and cam-shaft 25 is ro 
tated in any well-known manner, as by a 
pedal operating a clutch to connect shaft 
25 with a driving motor or other source of 
power. The rotation of cam 24 in the di 
rection indicated by the arrow forces push rod 14 upward in its bearing 22, bringing 
left-hand end of lever 17 into contact with 
needle 1 and closing the electric circuit 
through contact of switch member 12 with 
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switch member 15. The high resistance of 
the thin shell of the shank portion of needle 
1, relative to the resistance of conductor's 5 
and 17, quickly results in the heating of the 
waiis of the recess and of the end of the 
Sature inserted therein. We have found that 
when catgut is subjected to a considerable 
degree of heat, it very quickly expands lat 
erally-the increase in diameter being as 
much as 75% and even more. This expan 
sion is permanent, the heat appearing to 
produce a marked change in the structure 
of the catgut, rendering the same hard and 
tough, like horn. The best results seem to 
be obtained when a high degree of heat is 
applied for a very brief period of time say 
one or two seconds. Under these conditions 
the expanded portion of the catgut is ap 
parently forced with considerable pressure 
against the wall of the recess, and this pres 
sure, acting in conjunction with the con 
struction of the neck of the recess, affords a very effectual anchoring. The change in 
the structure of the catgut, resulting from 
the operation of our invention, renders it 
peculiarly resistant to attempts to withdraw 
the suture from the recess. If the heat ap 
plied to the inserted end of the catgut be 
too great, or if such end be subjected to the 
action of a lesser degree of heat for too long 
a time, the materialis weakened. We there fore provide means, comprising adjustable 
resistance 7, for controlling the degree of 
heat which may be applied to the Suture; 
and we regulate the time during which it is 
exposed to heat action by varying the speed 
of shaft 25 in any well-known manner. 
This time of exposure may also be governed 
by employing cams of different contours. 
We are thus enabled to subject the Suture 
to the precise degree of heat and period of 
exposure which experience may show will 
produce the best results with the particular 
needle and suture materials. We are thus 
able not only to effect the expansion of the 
inserted end of the suture with nicety, but at . 
the same time to avoid drawing the temper 
of the shank portion of the needle. The 
advantages of employing a needie which is 
hardened and tempered throughout are set 
forth in the aforesaid application of Harry 
D. Molton. . . . . . 
We preferably taper the end of the Suture 

in order to facilitate the inserting of the 
end thereof in the constricted recess. This 
may be accomplished by holding a portion 
of the Suture rigidly, as in a clamp, and 
bringing a projecting end (about inch 
or less in length) thereof into contact with 
a rapidly revolving abrasive surface which 
is simultaneously rotated around such pro 
iecting end. The end of the suture is there 
by ground ol' abraded to the desired form. 

(i. 
Due to the brief exposure required to pro 

duce a considerable expansion of the insert 
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ed end of the suture and to the hardening 
and toughening effect resulting from the ap 
plication of heat, our invention comprises 
simple, effective and inexpensive means 
whereby a catgut suture may be permanent 
ly attached to a surgical needle. The ad 
vantages, in the art of surgery, of attaching 
a Suture to a needie by anchoring said suture 
in an axial recess formed in the end of the 
shank of such needle are fully set forth in 
the application of Harry D. Morton, here 
in above referred to. 

it will be apparent to those skilled in the 
art, that our invention may be carried out 
with recesses of other forms than that illus 
trated in the drawings. For example, the 
wall of the recess may be gradually (in 
stead of abruptly) tapered; this wall may 
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be cylindrical throughout its length, and 
may be tapped with a screw thread to give 
both large and small internal diameters for 
anchoring purposes; o' the inside of the re 
cess wali may be otherwise scarified in such 
a manner as to provide, in conjunction with 
the method of expanding the suture which 
We disciose, an adequate anchorage. 

it is sometimes convenient for the surgeon, 
in drawing such a suture through tissue, to 
tilt the needle so that it is out of alignment 
with the suture. In order to prevent the 
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outer edge of the recess wail from cutting 
the Suture, under these conditions, we pref 
erably round such edge. 

it is to be understood that needle-and 
Suture assemblies made in accordance with 
our invention are to be hermetically sealed 
and sterilized in the usual manner, and that 
each such assembly is to be employed in a 
single Surgical operation only. 
What we claim as new and desire to secure 

by Letter's Patent of the United States is: 
1. The method of attaching a suture to a 

needle which consists in forming in said 
needle a recess constricted in diameter near 
the opening thereof, inserting an end of the 
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Slture in said recess and applying heat, to 
the wall of said recess, whereby the inserted 
portion of Said suture is expanded. 

2. The method of attaching a suture to a 
needle which consists in forming a recess in 
the shank of the needle, constricting the neck 
of Said recess, inserting an end of the suture 
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in said recess and applying heat to such in 
Serted portion whereby it is expanded. 

3. The method of attaching a suture to a 
needle which consists in forming a recess in 
the shank of the needle, inserting an end of 
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the suture in Said recess, and expansively 
anchoring the same therein by the action of 
heat. 

4. The method of attaching a suture to a 
needle which consists in forming in said nee 
dle a recess having an internal diameter some 
part of which is greater than its neck di 
ameter, inserting a portion of the suture in 
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said recess, and expanding such inserted por 
tion by the action of heat. 

5. The method of making a needle-and 
suture assembly which consists in forming a 
recess in the needle, hardening and temper 
ing said needle, inserting an end of the su 
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ture in said recess and anchoring the same 
therein by the action of heat applied to such inserted portion. 

6. The method of making a needle-and 
suture assembly which consists in forming a 
blind recess in the shank of a needle, harden ing and tempering said needle, inserting an 
end of the suture in said recess and anchor 
ing the same therein by the action of heat applied to said needle. 

7. The method of attaching a suture to 
a needle which consists in inserting an end 
of said suture in a recess formed in said 
needle, applying heat to such inserted por 
tion to expand the same, and automatically 
controlling the degree of heat and the time of exposure thereto. 

8. The method of attaching a suture to a 
needle which consists in inserting an end of 
said suture in a recess formed in said needle, 
applying heat to such inserted portion to 
expand the same, and electrically regulat ing the degree of such heat. 

8 

9. The method of attaching a suture to a 
needle which consists in inserting an end 
of said suture in a recess formed in said 
needle and producing pressure between such 
inserted portion and the wall of said recess by the action of heat. 

10. The method of making a needle and 
suture assembly which consists in inserting 
an end of a suture element in a recess formed 
in a needle element and attaching said ele 
ments by the action of heat applied to the Wail of said recess. 

11. The method of attaching a suture ele 
ment and a needle element which consists in 
inserting an end of the suture element in an 
opening formed in the needle element, in 
cliding said needle element in an electric 
circuit, and applying to said suture element 
heat generated by the electrical resistance of said needle element. 

12. The method of making a needle and 
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50 Sature assembly which consists in inserting 
an end of a suture element in a recess formed 
in a needle element and attaching said ele 
linents by the action of heat of a degree be 
low the annealing temperature of said nee dle element. 

HARRY D. MORTON. 
MORGAN PARKER. 


